Introduction {#sec1}
============

Sexuality is an important part of human life and is influenced by the interaction of many factors.[@bib1] It is a cornerstone of partner relationships, and it impacts both the physical and mental health of a person.[@bib2], [@bib3]

Sexual dysfunction is defined in different ways, but all definitions share a common thread: either a person's sexual life fails to meet their expectations or a disturbance in their normal sexual response cycle leads to lower or no sexual satisfaction. In women, the situation is much less clear than in men, because female sexual dysfunction (FSD) is the multidimensional disorder with the lack of universally accepted diagnostic procedures and with no direct negative impact on childbearing potential. According to the Diagnostic and Statistical Manual of Mental Disorders, 5th edition, there are 3 main categories of FSD: female sexual interest/arousal disorder, female orgasmic disorder, and genito-pelvic pain/penetration disorder.[@bib4], [@bib5], [@bib6], [@bib7], [@bib8] Any serious illness, including diabetes, can potentially, whether directly or indirectly, contribute to sexual dysfunction development.

Diabetes mellitus (DM) is a chronic disease caused by an absolute or relative lack of insulin and subsequently elevated blood glucose levels. The resulting hyperglycemia, if not corrected, leads to malfunctions of different organs because of the development of chronic microvascular and macrovascular complications. There are 2 main types of DM. Type 1 diabetes (DM1; representing the second-most common form of diabetes) is an autoimmune disease characterized by T cell--mediated destruction of insulin-producing pancreatic beta cells. DM1 usually (but not exclusively) develops during childhood or young adulthood. In people suffering from DM1, other autoimmune diseases are present more frequently than in the non-DM1 population; the most frequent coexisting autoimmune disease is autoimmune thyroiditis. Type 2 DM (DM2), which is the most common type of diabetes, is characterized primarily by high insulin resistance (ie, a relative lack of insulin) with subsequent lowering of insulin production.[@bib9]

The worldwide prevalence of DM in the adult population in 2014 was 8.5% (422 million people). In the Czech Republic, with ≈10 million citizens, almost 1 million people are treated for diabetes, mostly DM2. 56,000 patients are reported to have DM1, 28,000 of whom are women.[@bib10], [@bib11], [@bib12]

The connection between diabetes and male sexual dysfunction, in the form of diabetes-induced erectile dysfunction, is well established.[@bib13] However, there are fewer studies focusing on FSD among diabetic women, with even fewer successfully identifying factors that contribute to FSD.[@bib3], [@bib14] According to more recent studies, it seems evident that the life prevalence of at least 1 type of sexual dysfunction is higher among diabetic women than that of the general population. However, these studies differ widely in the FSD prevalence data, which vary from 18--71% for DM1 women and even more for DM2 women (12--88%). It was calculated, in the only meta-analysis on this topic, that the odds ratio is 2.27 for FSD in DM1 patients and slightly higher (2.49) for DM2 women.[@bib14], [@bib15] Regarding factors potentially contributing to FSD in diabetic women, the first to be logically listed are chronic diabetic microvascular changes that lead also to neuropathy, either peripheral or autonomic, which can affect an adequate response of female genitalia to sexual stimuli. The studies that represent follow-up of Diabetes Control and Complications Trial (DCCT), such as the Epidemiology of Interventions and Complications (EDIC) and urologic assessment of this study, have first provided clear evidence that there is a direct link between sexual dysfunction and autonomic neuropathy (particularly cardiovascular autonomic neuropathy) in women treated for DM1.[@bib16] However, less-obvious factors can contribute to the development of FSD in diabetic patients as well, such as psychiatric problems related to a chronic, lifelong disease.[@bib15]

The purpose of our study was to map FSD among Czech women suffering from DM1. We tried to determine the causes, risk factors, and conditions that were related to sexual dysfunction in these diabetic women who were treated with insulin and had a diabetes diagnosis that often predated their sexarche.

Material and methods {#sec2}
====================

Study Population {#sec2.1}
----------------

We assessed women suffering from DM1 who were being treated in the Diabetes Center of the Department of Internal Medicine at the University Hospital Motol, Prague, the Czech Republic. This study was approved by the University Hospital Motol Ethics Committee, and all data were analyzed anonymously. Participants were asked to give written consent before participation. Inclusion criteria were DM1 and an active sexual life. The exclusion criterium was the presence of an active/untreated psychiatric disease. 40 women with DM1 met the inclusion criteria and fully participated in the study; all women were treated using an intensified insulin regimen. Insulin administration via continuous subcutaneous insulin infusion (CSII, insulin pump) was used by 25 of 40 women, whereas 15 of 40 patients were treated using multiple daily insulin injections. The mean duration of diabetes within the study cohort was 14 years. [Table 1A](#tbl1){ref-type="table"}, [Table 1B](#tbl2){ref-type="table"} provides a complete characterization of the study participants.Table 1AStudy group characteristics: Numeric variablesNormal (laboratory) values (range)MedianIQRMinMaxAge (y)3224--411952DM duration (y)149--17132HbA1c (20--42 mmol/L)68.557.3--7937.0112.0HbA1c (4--6% DCCT)8.47.4--9.45.512.4BMI (20--25)24.421.4--27.418.033.5TSH (0.35--4.8 mIU/L)2.11.2--3.10.374.5fT4 (11.5--22.7 pmol/L)14.313.2--15.311.819.3[^3][^4]Table 1BStudy group characteristics: Categorical (nominal) variablesChronic diabetic microvascular complications Diabetic retinopathy20% (n = 8) Diabetic sensory motor neuropathy25% (n = 10) Diabetic autonomic neuropathy39% (n = 11) Diabetic nephropathy15% (n = 6)Hypertension25% (n = 10)Education Elementary school2.5% (n = 1) Secondary school70% (n = 28) University27.5% (n = 11)Employment and disability pension Full time67.5% (n = 27) Unemployed and no disability pension20% (n = 8) At least partial disability pension12.5% (n = 5)Marital status Single62.5% (n = 25) Married20% (n = 8) Divorced15% (n = 6) Widow2.5% (n = 1)Living status Alone28% (n = 11) In household with a partner48% (n = 19) In household with parent(s)24% (n = 10)Smoking Never75% (n = 30) Smoker20% (n = 8) Ex-smoker5% (n = 2)

Study Design {#sec2.2}
------------

Participants were interviewed, answered 4 different questionnaires, and gave blood samples. The first questionnaire (which was prepared specifically for this research) covered personal information and was subdivided into 4 parts: (i) general information (including diabetes-related data), (ii) education and family status, (iii) obstetric/gynecologic history, and (iv) sexual activity anamnesis. Details regarding questions in this questionnaire are presented in [Supplementary Table 1](#appsec1){ref-type="sec"}.

The second questionnaire assessed the level of depression. We used the Czech version of the Beck's Depression Inventory--II (BDI-II) scale.[@bib17], [@bib18], [@bib19], [@bib20], [@bib21] This questionnaire consisted of 21 questions that covered symptoms of depression, with each symptom being graded for severity. The minimal score was 0, and the maximum was 63. The cutoff for depression, on the BDI-II, varies among countries; we used a value of 17 (ie, scores \<17 were considered to show no depression), which showed the best sensitivity and specificity for the Czech population.[@bib19], [@bib20], [@bib21]

The third and fourth questionnaires evaluated sexual function. We used the Czech version of 2 internationally validated questionnaires: (i) the Female Sexual Distress Scale-Revised (FSDS-R), and (ii) the Female Sexual Function Index (FSFI).[@bib22], [@bib23], [@bib24] The original FSDS scale was created to calculate distress, which is one of the most important symptoms of FSD.[@bib23] We used the revised version (FSDS-R), which consisted of 13 questions, where the seriousness of distress is measured as a frequency. The minimum score was 0, the maximum was 52, and the cutoff score was ≥11.[@bib25], [@bib26] The FSFI had 19 questions, which assessed 6 features of the female sexual response: desire, arousal, lubrication, orgasm, satisfaction, and pain. The answers were assessed according to how often each feature occurred. The minimal score was 2, the maximum was 36, and the cutoff was ≤26.5.[@bib22], [@bib27], [@bib28]

Each blood sample was analyzed in a biochemistry laboratory according to standard laboratory protocols. We analyzed the level of glycosylated hemoglobin (HbA1c; measured by using capillary electrophoresis), thyroid gland--stimulating hormone (TSH), and free fraction of thyroxine (fT4; both parameters measured by chemiluminescence immunoassay).

Finally, we compared the information given by women with their previous hospital records (ie, with a patient\'s latest results from regular screenings for chronic microvascular diabetic complications, eg, tests for cardiac autonomic neuropathy, podiatric examinations, ophthalmologic examinations, and microalbuminuria). Briefly, for cardiac autonomic neuropathy diagnosis, a complete Ewing\'s test battery was used.[@bib29] Podiatric examination was done according to the standardized protocol and included examination of vibration, tactile, and thermic sensation, as well as photoplethysmography and measurement of ankle and toe blood pressure to express ankle/brachial and toe/brachial indexes.[@bib30] Ophthalmologic examination included examination of the posterior segment conducted by an ophthalmologist specializing in retina, with the posterior pole being examined by slit lamp biomicroscopy and the peripheral retina being examined by indirect ophthalmoscopy. During each visit color photographs of the fundus were taken, and optical coherence tomography was provided.[@bib31] Microalbuminuria was measured in the first morning urine sample.[@bib32] In some cases, additional information was available, such as echocardiography and Doppler ultrasound scans of carotid arteries (ie, assessment of macrovascular complications).

Data Analysis {#sec2.3}
-------------

We compiled all the above-mentioned data in 1 data file represented by 1 data table. Data were processed by using SPSS software v.24 (SPSS Inc, Chicago, IL, USA) and by using the R environment.[@bib33] The first step in the statistical analysis was checking the data for normality. The significance threshold was set at *P* = .05. Data indicating interesting trends are also displayed in the article. Our study did not contain a control group because data from a recent nationwide study (focusing on, among other things, the sexual life of healthy Czech women of comparable age) were available.[@bib34]

The main aim of our study was to map FSD by using the FSFI and FSDS-R score. For FSFI we searched for differences in the total score as well as in FSFI subcategory scores.

Several parameters were used as grouping variables (details of the grouping variables are presented in [Supplementary Table 2](#appsec1){ref-type="sec"}). We tested differences between the FSFI and FSDS-R score of patients in defined subgroups. Additionally, we tested whether score distribution differed between the 2 questionnaires. For comparison of the 2 groups, the Mann-Whitney U test was used.

The second part of the analysis was carried out on the same patient subgroups. However, this time we checked whether the ratios of patients who fell into the cutoff category differed between subgroups. This testing was carried out using the 1-sided χ^2^ proportion test.

The third part analyzed the correlation between several pairs of variables. This testing was carried out using the 1-sided Spearman's correlation test.

Results {#sec3}
=======

Diabetes-Related and General Clinical Descriptive Data {#sec3.1}
------------------------------------------------------

Blood levels of HbA1c (a parameter reflecting diabetes compensation) varied from 37--112 mmol/mol, mean 69.9 mmol/mol (DCCT 5.5--12.4%, mean = 8.5%). According to national standards,[@bib28] adult DM1 patients should have HbA1c values \<45 mmol/mol (6.3% DCCT), and \<60 mmol/mol (7.6% DCCT) if additional comorbidities exist. The stricter criterion was met by only 7.5% of the study population (3 women). One-quarter of the study participants (n = 10; 25%) met the more moderate (\<60 mmol/mol) HbA1c criterion.

The presence of chronic diabetic complications was as follows: without chronic microvascular diabetic complications, 21 of 40; 1 diabetic complication, 8 of 40; and multiple chronic microvascular diabetic complications, 11 of 40 (ie, ≥2 complications). Macrovascular complications were not reported. 10 patients had therapy-controlled arterial hypertension, and 8 of 40 were on dyslipidemia therapy. Details are presented in [Table 1A](#tbl1){ref-type="table"}, [Table 1B](#tbl2){ref-type="table"}.

Gynecologic-Obstetric Anamnesis {#sec3.2}
-------------------------------

Most women (n = 36) visited their gynecologist regularly (at least once per year). Gynecologic anamneses revealed that 12 women had irregular menstrual cycles, 13 women reported higher glycemia during menstruation, and 3 women were postmenopausal. Recurrent gynecologic infections were reported by 16 of 40 women with a mean of 4 infections per year, whereas 8 women suffered from recurrent lower urinary tract infections with a mean of 2 infections per year.

Less than one-half of the women had delivered ≥1 child (19 women were mothers). 4 women reported spontaneous abortion(s), and 8 women had undergone ≥1 artificial (induced) abortion. In our cohort, 29 women (72.5%) reported that they always use some type of contraception. These women had, unsurprisingly, significantly fewer artificial abortions than women who admitted occasional sexual intercourse with no contraception, but there were no further specific characteristics. 50% of the women who had sexual intercourse with their partner regularly use hormonal contraception (All women reported having male partners, so this issue was relevant).

Data Related To Sexual Function---General Description {#sec3.3}
-----------------------------------------------------

31 women had a permanent sexual partner. 27 women (67.5%) reported that they had sexual intercourse only occasionally (less than monthly). The rest of the women reported that they had sexual intercourse at least twice a week. The mean number of sexual partners, to date, was 6, median 4 partners (range 1--40 partners). 10 women (25%) reported that they had never masturbated.

Among CSII users (n = 25), only 3 women reported never detaching their insulin pump during sexual intercourse. An insulin pump was considered by 22 of 25 CSII users to be intrusive and disruptive during sexual intercourse, especially with respect to the partner. Only 8 women (20%) reported that they had had the opportunity to discuss their sexual life and associated problems with their diabetologist. Sexual function was assessed using both the FSDS-R and FSFI questionnaires ([Table 1A](#tbl1){ref-type="table"}, [Table 1B](#tbl2){ref-type="table"}).

The mean FSFI total score was 21.3. and the decrease was almost equally distributed across all studied domains. The prevalence of FSD in the study group, according to this scale, was 58% (23 of 40 women). The FSDS-R mean score was 10.9, and, based on the FSDS-R score, the presence of a significant sexual distress was 38% (15 of 40 women). Scores on both questionnaires were significantly correlated (ρ = −0.524, *P* = .001; [Table 2](#tbl3){ref-type="table"}).Table 2FSDS-R and FSFI scores---both scoring systems correlationsFSDS-R scoreFSD presence (based on FSDS-R score)FSFI total score Correlation coefficient−0.524−0.427 Sig. (2-tailed)0.0010.006 N4040FSD presence (based on FSFI total score) Correlation Coefficient0.6520.666 Sig. (2-tailed)0.0000.000 N4040[^5]

Factors Associated With Sexual Function Data {#sec3.4}
--------------------------------------------

First, we wanted to know whether there was any difference between women who suffered from diabetes before they started their sexual life (26 of 40) and those who had had their first sexual intercourse prior to developing diabetes (14 of 40). We did not find any difference between these groups either in the FSDS-R (*P* = .941) or in the FSFI scales (*P* = .294).

Second, we looked at chronic diabetic complications and the possible impact on FSD. We failed to establish any connection between FSD and the presence of diabetic complications (*P* \> .1).

Third, we investigated glycemic control; we used HbA1c as the parameter. An initial threshold level for HbA1c of 60 mmol/mol (DCCT = 7.6%) was set as a reference point. 13 women had HbA1c ≤ 60 mmol/mol (DCCT ≤ 7.6%). At this level, there was no significant difference in the number of women with FSD. Then we applied 70 mmol/mol and 80 mmol/mol as discriminating thresholds (DCCT = 8.6 and 9.5%, respectively). At 70 mmol/mol, there was no significant difference in the number of women with FSD (nor was any trend present). There were 9 women with a HbA1c value \> 80 mmol/mol. These women had worse scores on both the FSFI (*P* = .093) and FSDS-R (*P* = .107) questionnaires than those with better metabolic control. However, this finding was not statistically significant, except for the subdomain of "lubrication" on the FSFI (*P* = .05).

Fourth, we looked at the connection between FSD and the duration of diabetes. The initial threshold value was set at 10 years (13 of 40 women had diabetes for ≤10 years). No statistically significant results were found in this group. When the threshold was changed to 15 years, 25 of 40 women had diabetes for ≤15 years; women (15/40) suffering from DM \>15 years had a significantly higher presence of FSD based on the FSDS-R (*P* = .046). However, this was not confirmed by results based on FSFI scores (*P* = .233).

To check whether the duration of diabetes was confounded by age, we tested the association between FSD and age. Only the subdomain of "desire" on FSFI scores showed a dependency between scores and higher age (FSFI: *P* \< .001, ρ = −0.530). These findings show that the influence of diabetes duration on FSD was an independent factor.

The mean BDI-II scale score was 9 points, and only 4 of 40 women fulfilled the criteria for depression. Despite this fact we observed a strong association between BDI-II scores and FSFI (for the total FSFI score *P* = .012, ρ = −0.394), as well as FSDS-R scores (*P* \< .001, ρ = 0.552), [Figure 1](#fig1){ref-type="fig"}. The strongest negative impact was observed in the subdomain of "arousal" (*P* = .006, ρ = −0.429). In the FSFI subdomains, only the "pain" subdomain showed no significant correlation. The BDI-II score was also closely correlated with HbA1c levels (*P* = .009, ρ = 0.407; [Supplementary Figure 1](#appsec1){ref-type="sec"}).Figure 1The association between BDI-II scores and FSFI as well as FSDS-R scores (lower BDI-II depression score is connected to higher FSFI total score and to lower FSDS-R score). BDI-II = Beck's Depression Inventory-II scale; FSFI = Female Sexual Function Index; FSDS-R = Female Sexual Distress Scale Revised.

11 women reported that diabetes has a significant negative impact on their sexual life. These women had no additional special characteristics (ie, significant correlations with other studied factors).

Finally, we focused on the presence of other autoimmune diseases. 22 of 40 women were treated for hypothyroidism (due to autoimmune thyroiditis). There were more women with FSD among the women with thyropathy, based on the FSFI (*P* = .067) and FSDS-R (*P* = .009) ([Figure 2](#fig2){ref-type="fig"}). Regarding FSFI subdomains, "desire" and "satisfaction" were significantly affected in women treated for hypothyroidism (*P* = .004 and *P* = .045, respectively). There was also a strong correlation between the intensity of sexual distress, based on the FSDS-R score and the presence of treated hypothyroidism (*P* = .008 and ρ = −0.419, respectively), but no associations with fT4 or TSH values were observed.Figure 2Thyropathy and FSD (women with thyropathy had lower FSFI total score and higher FSDS-R score than women without this comorbidity). FSD = female sexual dysfunction; FSFI = Female Sexual Function Index; FSDS-R = Female Sexual Distress Scale Revised.

Discussion {#sec4}
==========

In this study, we focused on FSD in DM1 patients. We found that 58% of women had FSFI scores lower than its cutoff, and, according to FSDS-R scores, 38% of study participants presented significant sexual distress. Data from the last nationwide survey conducted in 2011 described, among healthy Czech women, an FSD prevalence of 20% and incidence of 10.5% (ie, problems reported at the time of investigation).[@bib35] Our data clearly indicate that the situation regarding sexual problems is much worse in women with DM1 than among the population of healthy Czech women. As has been already stated in the Introduction, other studies of DM1 women of similar age reported a prevalence of FSD in the wide range of 18--71%.[@bib15], [@bib36], [@bib37], [@bib38], [@bib39] The total FSFI score in our study was lower than in the majority of other studies with diabetic women of similar age.[@bib37], [@bib40], [@bib41] It is difficult to explain this discrepancy, because we had no access to concrete data from other studies, but we do not consider our study group to be unique. Our data also showed that impairment of sexual function was present in all FSFI domains studied, with the most pronounced negative effect in the subdomains of arousal, orgasm, and satisfaction. The pathophysiology of FSD in diabetic women is certainly very complex, with the contribution of biologic, as well as psychological, factors. There are many theories supported by animal model observations, but there is a less evidence from human studies.[@bib42] The various stages of the sex cycle are modulated by neural pathways and hormones. For normal sexual function, intact central nerve pathways (in cortex, hypothalamus, and reticular formation), peripheral nerves (involving autonomic, as well as somatic, nerves), and intact vascular systems are required.[@bib42] The first offering explanation for higher FSD occurrence among women treated for DM, as has already been mentioned, seems to be the impact of chronic diabetic complications (neuropathy in particular). Many authors have focused on this relationship, but less evidence was presented.[@bib16], [@bib38], [@bib41] We also found little evidence for this causal relationship. There are 2 possible explanations. First, neither neuropathies of peripheral somatic nerves nor autonomic neuropathy are homogeneous entities. Second, there are different degrees of neuropathy severity. For example, the manifestation of cardiac autonomic neuropathy, the most common autonomic neuropathy, has 3 degrees of severity.[@bib16], [@bib38], [@bib41] Finding a clear relationship between neuropathy and FSD requires a large group of neurologically well classified patients. Therefore, it is not surprising that the EDIC study of 580 DM1 women found a link between FSD and cardiac neuropathy.[@bib16] Moreover, nowadays central diabetic neuropathy is increasingly being discussed,[@bib43] which further complicates understanding the impact of diabetic neuropathy on the FSD pathophysiology. On the other hand, in recent years DM1 treatment has dramatically changed (introduction of insulin analogues, the expansion of insulin pump therapy, and continuous glucose monitoring). Patients can thus achieve better diabetes control with less negative impact to their general health status. Thus, newly diagnosed patients cannot be compared with patients diagnosed for many years ago (eg, patients in EDIC study). Even though these patients are now stabilized properly, their metabolic memory was negatively influenced during first years of diabetes therapy, when modern therapeutic modalities have not been available yet. This claim is supported by our evaluation of the effect of diabetes duration on FSDS-R and FSFI scores. We showed that, in women who had had diabetes ≥15 years, there was a significantly higher presence of FSD, mainly based on sexual distress, which could not be fully explained by their age.

Regarding modern treatment modalities, it is necessary to stress that insulin pumps, which represent the most modern and the most flexible way of implementing an intensified insulin regimen, were perceived rather negatively in relation to sexual activities among women, and further research needs to be done to determine what effect pump disconnection (ie, the length and frequency of insulin infusion interruption) during sex has on metabolic compensation.

Another probable risk factor for FSD development seems to be increasing age, but none could prove it as an independent negative predictive factor of FSD. On the other hand, a trend can be found in which lower sexual function scores in study groups are usually associated with increasing age of the study participants.[@bib14] We confirmed this observation, but only in the FSFI subdomain of "desire." This is not surprising, because hormonal changes are connected to increasing age.

In our group, most women developed diabetes before they started their sexual life. We observed that women who developed diabetes after sexarche seemed to have similar levels of sexual distress. Our hypothesis, which was that the presence of diabetes may be a barrier to establishing intimate relationships, was not confirmed; however, there are no studies to compare with it.

The influence of depression (mental health status) on FSD is a controversial topic that needs further study.[@bib41], [@bib44] Some authors have reported increased FSD in diabetic women suffering from depression.[@bib36], [@bib38], [@bib44] The presence of depression in our group was surprisingly low, even lower than the depression rate in the general Czech population,[@bib34] but a strong association between the BDI-II scale score and FSD, according to both questionnaires, was observed. Some researchers have suggested that depression is a major determinant of FSD in diabetic women,[@bib37], [@bib40] and, according to our results, this may even be true for subclinical depression. An important finding may be the strong association between HbA1c and BDI-II scale scores. We found a partial connection between poor diabetes compensation and FSD (the worse score was in the "lubrication" subdomain in women with HbA1c \>80 mmol/mol). The same observation was made in other studies as well.[@bib40], [@bib45] It is logical that metabolic control would be closely related to well-being and could influence performance status, the incidence of urinary and other infections, as well as the beginning and course of diabetic complications. However, the size of our study group makes establishing discriminating HbA1c threshold values for each tested subdomain problematic.

It is well known that patients with 1 autoimmune disease are at greater risk for development of other autoimmune disease(s). The most common other autoimmune disease in diabetes patients is autoimmune thyroiditis, leading to thyropathy. There are several studies examining fertility in women with hypothyroidism (ie, the impact of hypothyroidism on ovarian and menstruation cycles); however, there are few studies looking at sexual dysfunction in these women.[@bib46] In our study, we showed that women who suffered from diabetes and autoimmune thyroiditis (leading specifically to hypothyroidism) had a significantly higher occurrence of FSD with respect to sexual distress compared with diabetic women without thyropathy. Furthermore, we analyzed each FSD domain, and, based on the FSFI, associations between sexual desire, satisfaction, and distress were confirmed. This relationship needs further exploration. Some authors measured TSH and fT4 levels.[@bib47] Veronelli et al[@bib45] in 2009 studied FSD in diabetic, obese, and hypothyroid women in comparison to control subjects. Their results agree with our findings that, in women suffering from thyroid disease, lower arousal and desire was observed. It is necessary to stress that all women in our study had normal free thyroxine and TSH levels at the time of their FSD assessment. This suggests that thyroid hormone substitution was effective, and the women were clinically euthyroid. In an interesting study of sexual function and depressive symptoms in women with thyroid autoimmunity and subclinical hypothyroidism, it was found that both conditions (particularly if they occur together) may negatively affect female sexual function and psychological well-being. Authors suggested that it is possible that patients with autoimmune Hashimoto's thyroiditis are more prone to the development of atherosclerosis, leading to subsequent tissue impairment.[@bib48] Moreover, diabetes itself leads to accelerated atherosclerosis and subclinical inflammation. So, it seems likely that, in the presence of both diseases, the atherosclerotic process may be more potentiated.

First of the weaknesses of our study is the size of the study group, but it is necessary to keep in mind that such research is very sensitive. Furthermore, Czech women are generally unwilling to describe their intimate life, even anonymously. Another weakness of our study is that the FSD presence was not objectivized. There are objective validation methods for FSD (for instance clitoral color-flow Doppler ultrasound scanning, with assessment of the pulsatility index),[@bib49] but the doctors, who are the most in contact with these patients, are diabetologists, and these methods are not applicable in their praxis. For screening purposes, validated questionnaires are well suited, even if all the questionnaires must be viewed as being potentially subjective.

We also did not study the impact of other psychological problems that are more frequent among DM1 patients (such as anxiety or subclinical forms of eating disorders), and it would be necessary to concentrate on them in future studies. It has been proposed that FSD is related to certain types of personality and coping strategies.[@bib50], [@bib51] Thus, it would be interesting to study this relationship in women treated for DM1 as well. We plan to follow up patients from this study in the future and to monitor their cardiovascular health. In men it was well established that erectile dysfunction is an independent risk factor and an important predictor for the development of major cardiovascular diseases,[@bib52] but the relation between sexual and cardiovascular health in women is not as well defined as in men.[@bib49] Generally, we suppose that sexual health can serve as a marker of general health status, even in patients treated for a lifelong disease such as DM1.

Conclusions {#sec5}
===========

We found several disturbing outcomes in our study. The first was that the DM1 women had much higher rates of FSD than healthy women of comparable age. Coexisting thyroid autoimmune disease seems to exacerbate FSD. Women treated for DM1, particularly those with additional endocrinopathies, should be actively screened for FSD by their diabetologists, who should pay more attention to this topic. In case of suspicion of FSD presence, they should refer a patient to a specialist on FSD. Women suffering from diabetes (all types of diabetes), based on the nature of the disease, have a quality of life (QoL) that is often lower than the QoL of healthy persons,[@bib53] so it is important to look at all the ways in which their QoL can be improved, and diabetologists can play an important role in this regard.
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